limitations in terms of selectivity, and false positives do occur. To limit these, the ion 37 chemistry in the reaction of the region of the IMS can be manipulated. This is achieved by 38 doping the carrier gas. Chlorine containing compounds are used in ion mobility spectrometers 39 operating in negative ion mode to enhance specificity and sensitivity. showed only one ion mobility peak, whilst the Smiths IMS system showed a doublet peak 56 structure. The results of the present study, which used ISOF as a probe compound, allowed 57 these apparently conflicting observations to be rationalised.
58
The experimental work presented in this paper is supported by electronic structure 
81
The FP is protected by a screen grid to shield it from the electric field produced by the kept open in order to maximise ion signal intensity.
87
To obtain ion mobility spectra, the B-N gate is used to pulse reactant and product ions 88 generated in the reaction region into the drift region tube at a frequency of 25 Hz and a pulse 89 width of 600 µs (600 µs was necessary, because at shorter pulse widths the ion signals The Smiths system used is a modified Lightweight Chemical Detector (LCD). It is generated by a fan which recirculates air through the IMS cells and a molecular sieve.
110
The molecular sieve traps water in order to keep a low level of moisture in the system. In 
Procedures and chemicals

117
Isoflurane (with stated purity of 99%) was purchased from Sigma Aldrich (Dorset, UK).
118
Pentachloroethane (96% pure) was purchased from Alfa Aesar (Lancashire, UK). All the 119 samples were used without further purification. At room temperature they are both liquids.
120
In the Birmingham system, typically 50 µL were spotted onto cotton and placed 121 inside a glass syringe (Weber Scientific, New Jersey, USA) which was inserted through a 122 septum into the forward flow at a constant rate using a syringe driver (Cole Palmer 74900 123 series, Illinois, USA). In the Smiths system, OVGs were used as the sampling method.
124
Zero air grade and pure nitrogen (oxygen free and 99.998% purity) carrier gases used 125 for this experiment were purchased from BOC Gases (Manchester, UK 
158
As the concentration of PCE reduced, but with the air RIP still completely depleted, a 159 peak on the low mobility side of the PCE RIP appeared (figure 2). Tuned ion mobility 160 showed that this results from an anion at m/z 68. This is ascribed to be Cl -.HOO (see later). 
162
In the Smiths system (see Figures 3a and 3b shown in Figure 5 , and Table 2 for the energetics. An alternative conformation with the 189 oxygen orientated away from the CCl 3 group is slightly less stable. It can be seen from with the Cl -.HOO to give a singlet (see Figure 1b) . 
